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TH E well- known advantages that 
have accrued to experimental phi- 
lofophy, and to the Arts, particularly 
thofe that depend on chemical procefies, 
from the ufe of portable Furnaces, ren- 
der it unneceffary to fay any thing in 
commendation of the invention; but as 
by them gentlemen of rank and fortune, 
(from whom experiments are chiefly to 
be expected) are enabled further to pro- 
fecute thofe ftudies which have already 

been 
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been the origin of many of the benefits the 
publick reap from the prefent improved 
ftate of our manufactures, it may not be 
unprofitable to give a fhort account of 
the invention, defcribe the feveral kinds 
jnoft in ufe, and, as all hitherto contrived 
have laboured under fome objections, to 
fhew a cheap and eafy method, confirmed 
by confiderable experience, by which thofe 
defects are remedied, and the ufe of fuch 
furnaces rendered more agreeable and 
commodious. 

It is not in this paper intended to defcribe 

the feveral forms, which fometimes the 

judgment, and fometimes the caprice of 

the maker, have adopted; but to fhew that 

the materials of which they have been 

conftru&ed, though fit for the purpofe 

intended, have neverthelefs been hardly 

ever properly applied j and then lay before 

the reader, the method alluded to above, 

of obviating the objections hitherto made 

to them. 

To 
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To the celebrated John Joachim 
Lecher, we owe the invention of Portable 
Furnaces, contrived for performing the 
different kinds of chemical procefTes> of 
which he has given us a full hiftory and 
explanation, with many plates, in his work 
entitled, Spyphus Becberianus. In the Intro-* 
duction to that work, the author fays, 
That having obferved fome workmen, 
melt iron in a fmall furnace, it occured to 
him that fomething might be contrived by 
which the feveral chemical proceffes might 
be conveniently perfomed; and that having 
completed his ideas on this head, fome 
of the firft furnaces made, were purehafed 
by Dr. Dickenfon, phyfician to the King, 
Prince Rupert, and the Honourable Mr. 
Boyle. 

He directs the furnace to be made of 
plate iron* having rivets, fattened at dif- 
ferent places, with heads projecting fuf- 
ficiently withinfide the furnace. As the 
H furnace 
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furnace was to be (to the thicknefs of one 
inch and half) lined with a lute compofed 
of clay and fand j thefe rivets were intended 
to prevent its cracking, and falling from 
the fides. 

The ufe of fuch a contrivance as this, 
appeared fo commodious to the late Dr. 
Shaw, and Mr. Hawkfbee, (to whom the 
prefent tafte for chemical experiments, 
is in a great degree owing) that, in the 
year 1731, they publifhed, with con- 
fiderable additions to Becher's trad, a 
fmall volume entitled, " An EfTay for 
introducing a portable Laboratory," for 
which, as they ingenuoufly acknowledge, 
they were almoft wholly indebted to 
Becher. The furnace defcribed by Dr. 
Shaw and Mr. Hawkfbee, differs little 
from that of Becher, and, like it, is in- 
tended to be lined with a lute, which is 
to be fecured to the iron plate by means 

of rivets. 

This 
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This has been hitherto almoft the uni- 
Verfal practice in forming portable furnaces 
for ehemical experiments; and it is but 
juftice to fay, that to thefe authors are to 
be afcribed the invention and introduction 
of furnaces on this conftruction, however 
the fhapes may have been varied fince their 
time. 

Another kind of portable furnaces, if 
"they may be faid to deferve the title, were 
contrived by Johanne Francifco Vigani, 
and the defcription of them, with figures, 
publifhed by him in a fmall treatife en- 
titled, Medulla Chymia, printed in London, 
1683, atad dedicated to three Englifh 
Noblemen* 

As thefe furnaces confifted folely in 
having a number of bricks fo fitted 
together and marked, that they might 
eafily be taken afunder, when an opera- 
tion was finished, and commodioufly fet 

H 2 a fide 
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afide until they mould be again wanted : 
the frequent miflaying, or lofs of the loofe 
bricks, foon brought this kind of furnace 
into difufe, in experimental laboratories j 
though it rauft be owned, it has in many 
cafes fome advantages, and is often ufed, 
to this day, by plumbers and other work- 
men. 

About the year 1750, the late Dr. 
Lewis, whofe name and memory will 
ever be refpefted by all votaries to Che- 
miftry, obferving the inconveniencies 
that attended the ufe of both the fore- 
going kinds of furnaces, and taking the 
hint, as he candidly acknowledges, from 
an ingenious workman, and alfo reflect- 
ing on the durability of Black Lead 
Crucibles, and the eafe with which the 
openings for doors, chimneys, &c. are 
made in them, contrived thofe portable 
furnaces, fo accurately and fo properly 
defcribed by him, in the firft part of his 

excel- 
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excellent wcrk, entitled The Philofophtcal 
Commerce of Arts : — a work which if he had 
met with due encouragement to profecute, 
and had completed according to his ideas 
on the fubjedl, would have done infinite 
honour to himfelf and to his country. Since 
that time, it does not appear that any one 
ha* made an efiential alteration in the 
conftrudtion of thefe kinds of instruments, 
except the ingenious Meflrs. Ruhl and 
Hempel, of Cheyne Row, Chelfea, who 
having, under the patronage of the Society, 
eftablimed a manufactory of Black-Lead 
Pots, and profiting by the thoughts of 
Dr. Lewis, have employed themfelves in 
making furnaces, in a very neat and com- 
modious manner, of the fame materials 
their pots are formed of; and the only 
objection to them, is the price at which 
they rauft neceffarily be fold on account 
of the value of the materials, and the 
workmanfhip j in every other refpedt, 
they an/wer well the purpofes they 
H 3 are 
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are intended for, being ingenioufly con-j 
trived, and executed in a workman-like; 
manner. 

It would be highly improper here to 
omit obferving that the juftly-admired 
Boerhaave mentions two kinds of portable 
furnaces contrived by himfelf, the one 
formed of wood, lined with iron plate, 
in which only thofe operations that re- 
quire a very gentle heat, hardly exceeding 
that of boiling water, could be performed. 
As, in this furnace, afmall equable fire 
may conveniently be kept up without much 
trouble or expence, he calls it Furnus 
Jludioforum. His other furnace he directs, 
like thofe of Becher, to be made of plate 
iron, but lined with brick fet in mortar 
made of lime and fand : this furnace, 
however, as defcribed by him, feems too 
large for experiments ; and in ilrong heats, 
every one knows how improper it is to 
have lime come in contact with the 

bricks, 
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bricks, which are liable to be greatly 
injured by it : and indeed neither of thefe 
furnaces have thefe many years paft been 
much ufed. 

The celebrated Pott, in his treatife, 
entitled Lithogeognojia, alfo defcribes a 
portable furnace, of which a defign is 
annexed to his work: in this furnace, 
he fays, every thing in nature, that is 
fufible, may be melted in an hour or 
two. He acknowledges this furnace to 
be very fimilar to that of Becher, and 
defcribes the lute he lined it with, as 
compofed of equal parts of pipe clay, 
burnt and unburnt, mixed together and 
moiftened to the confiftence of pafte, 
with bullocks blood. It is evident this 
will be fubjecl to. all the inconvenicn- 
cies of the other furnaces lined with 
lute. 

H 4.. The 
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The principal objection that has arifert 
againft the furnaces of Becher and Shaw, is 
that the lute, being a mixture of fand, clay, 
and water, muft neceflarily fhrink, and 
confequently crack in drying: but this evil 
may in fome degree be remedied by filling 
up the cracks, when dry, but before a fire 
is lighted, with frem lute, which will, 
if artfully managed, adhere pretty well 
to the firft layer: but there ftill remains 
an infuperable obftacle, which is, the iron 
rivets that pafs through the fides of the 
furnace, into the lute, expanding in great 
heats, and contracting with cold, in a 
degree very different from, that of the 
mixture of clay and fand that furrounds 
them, they are continually cracking the 
lute, and ferve rather to feparate and throw 
it off from the iron plate, than to retain 
and fix it. 

The chief objection to the Black Lead 
Furnaces of Dr. Lewis, is the thinnefs, 

of 
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of the crucibles of which they arc 
formed j this not only permits a large 
proportion of heat to efcape, but, when 
the furnace grows red hot, tends very 
much to incommode the operator, and 
heat the room wherein any experiments are 
making. 

It is with a view to remedy thefe 
inconveniencies, rather than to propofe 
any new form of a furnace, that this 
paper is fubmitted to the consideration 
of the Society • and this end is obtained by 
uniting, in fome degree, the three above- 
mentioned contrivances, by adopting the 
iron of the furnace of Becher, the bricks 
of Vigani, and the iize of Dr. Lewis, 
which feems beft adapted to experimental 
enquiries. 

To form the body of the furnace, 
which is the only part intended to be 
here defcribed (as any perfon converfant 

with 
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with thefe machines will readily fafhion 
the dome and other parts as may beft 
fuit their intention) j procure a Cylinder, 
about eleven inches in diameter, and 
twelve or fourteen in length, made of 
ilrong plate iron, rivetted together ; or, as 
the thicknefs of the lining will prevent 
its ever becoming hot enough to melt 
hard folder, it will be much neater, if 
the 'joint be brazed. At one end, which 
is to be confidered as the bottom of the 
cylinder, a piece mud be cut out, about 
four inches fquare, which is to be the 
opening to the afh hole j to this an iron 
door is ,to be fitted -, jure, above this open- 
ing, three iron pins, projecting half an 
inch or more withinlide the cylinder, 
muft be well rivetted on, at equal dif- 
tances from each other : four or five inches 
above thefe pins, let another hole be 
cut in the iron cylinder, and a door fitted 
to it } this ferves for putting in the fuer, 
when the furnace is ufed for diftilling, 

and 



CHEMISTRY. 123 

land fuch operations as require only a gentle 
heat. 



On the pins before mentioned, lay an 
iron grate ; and let the whole of the cylinder, 
above this grate, be lined with fire bricks, 
the joints well fitted, and laid in loam: 
by this means, the objection to the lute 
ofBecherand Shaw, is obviated; and as 
the bricks may be left an inch and half 
or more in thicknefs, the heat will be better 
retained than in the black-lead furnaces 
of Dr. Lewis. To fecure the iron door, 
whenever the furnace is to be ufed as a 
wind hole, or any ftrong fire raifed there- 
in, a piece of fire brick is to be fitted 
to the opening, and the door fhut, which 
will effectually preferve the iron from 
injury. 

It has been cuftomary to make porta- 
ble furnaces in the form of a truncated 
cone, the fmaller end being the lower 

part 
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part, that different-fixed grates may fit 
at different heights : if this fhape is ftill 
thought eligible, it may be eafily obtained, 
by leaving thofe bricks that are next the 
grate, thicker than thofe towards the upper 
part j and the diminution may either be 
regular, or projections left at the heights 
required, on which the different grates 
may reft. 

Fire bricks, fit for this purpofe, are eafily 
obtained in every part of this kingdom ; and 
in London, they are conftantly to be met 
with, at a low price, being fent hither of 
two kinds, under the names of Windfor 
Bricks, and Nonfuch Bricks -, the firft fo 
called from being brought from the town 
of that name, and the other from their 
being made at Nonfuch Park, near Epfom, 
Surrey. Thefe bricks ftand every degree of 
fire well, and are of fo foft a texture, as 
readily to admit of cutting and grinding into 
any form required, fo as to be eafily adapted 

to 
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to the figure of the furnace. And as the loam 
or earth of which they are made, is alfo 
brought to town for fetting them, that alfo 
may be readily obtained j and thus fmall 
portable furnaces, more durable, and better 
adapted to the making chemical experi- 
ments, than any I have hitherto met with, 
are eafily and at little expence conftructed. 

The very refpe&able authors I have 
already quoted, have given fuch precife and 
accurate defcriptions of the forms beft adapt- 
ed to the ufes intended, that no additions 
need be made to their works on that head ; 
and the well-known furnace of Dr. Black, 
of Edinburgh, when lined with brick, as 
now recommended, will be found greatly to 
exceed in utility thofe which, having been 
hitherto lined with lute, have been liable 
to the objections ftated above. 
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